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Application/Control Number: 1 0/622,378 Page 2 

Art Unit: 2621 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-17, drawn to a computer system, a method of processing images in a 
sequence of video images, comprising determining a fraction of a current image 
in the sequence, wherein the fraction represents an estimated temporal distance 
position for the current image relative to an interval between a first reference 
image for the current image and a second reference image for the current image, 
and processing the fraction along with a motion vector for the first reference 
image, classified in class 375, subclass 240.16. 

II. Claims 18-23, drawn to a computer system, a method of encoding images in a 
sequence of video images, comprising determining a fraction for a current image 
in the sequence, wherein the current image has a previous reference image and a 
future reference image, selecting direct mode prediction for the current 
macroblock in the current image, finding a motion vector for a co-located 
macroblock in the future reference image, and scaling the motion vector for the 
co-located macroblock using the fraction, classified in class 375, subclass 240.24. 

III. Claims 24-27, drawn to a computer system, a method of processing images in a 
sequence of images, comprising determining a temporal position of a current 
image in the sequence, where the temporal position is determined independent of 
time stamps, and processing current image based on the temporal position of the 
current image and a motion vector for the first at least one reference image, 
classified in class 375, subclass 240.28. 
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IV. Claims 28-35, drawn to a computer system a method of encoding a current image, 
comprising analyzing the at least two reference images along with the current 
image to determine whether the current image is to be predictively encoded based 
on the at least two reference images, based on the analyzing, encoding the current 
image independently from the at least two reference images, and assigning an 
image type to the current image, wherein the image type indicates that the current 
image is encoded independently from the at least two reference images, and a 
method of decoding a current image comprising receiving an image type for the 
current image, analyzing bit rate constraints for the decoding, and determining 
whether to omit the current image from the decoded video stream based on the 
analyzing and the image type for the current image, classified in class 375, 
subclass 240.25. 

V. Claims 36-43, drawn to a computer system, a computer implemented method of 
processing video images, comprising processing a bit plane for a bi-directionally 
predicted video image, wherein the bit plane comprises binary information 
signifying whether macroblocks in the bi-directionally predicted video image are 
encoded using direct mode prediction or non-direct mode prediction, classified in 
class 375, subclass 240.15. 

VI. Claims 44-48, drawn to a computer system, a method of processing images, 
comprising determining a value representing a forward motion vector component 
for a macroblock in the current image, determining a value representing a 
backward motion vector component for the macroblock in the current image, 
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adding the value representing the forward motion vector to a forward buffer, 
adding the value representing the backward motion vector to a backward buffer, 
and predicting motion vectors for other macroblocks in the current image using 
values in the forward buffer and values in the backward buffer, classified in class 
375, subclass 240.12. 

VII. Claims 49-57, drawn to a computer system, comprising selecting a motion vector 
resolution for the bi-directionally predicted image from among plural motion 
vector resolutions, wherein the plural motion vector resolutions include a half- 
pixel resolution and a quarter pixel resolution, selecting an interpolation filter for 
the bi-directionally predicted image from among plural interpolation filters, and 
encoding the bi-directionally predicted image using the selected motion vector 
resolution and the selected interpolation filter, classified in class 375, subclass 
240.17. 

VIII. Claims 58-65, drawn to a computer system, comprising monitoring bits used 
during the processing, based on the monitoring, determining whether to omit a 
current image having two reference images from the processed video image 
sequence, and wherein, at the time of the determining, a number of bits available 
for use in the processing is greater than or equal to the number of bits required to 
process the current image, classified in class 375, subclass 240.01. 

IX. Claims 66-67, drawn to a computer system, comprising determining whether to 
omit a current image having two reference images from the processed video 
image sequence, if more than half of n images processed prior to the current 
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image were omitted from the processed video image sequence, then omitting the 
current image from the processed video sequence if the number of bits required to 
process the current image is greater than the average bits per image used to 
process the n images processed prior to the current image, and if half or less of the 
n images processed prior to the current image were omitted from the processed 
video image sequence, then omitting the current image from the processed video 
sequence if the number of bits required to process the current image is greater 
than the twice the average bits per image used to process the n images processed 
prior to the current image, classified in class 375, subclass 240.02. 
X. Claims 68-73, drawn to a method of processing a video image sequence, 

comprising omitting a predicted image in the video image sequence from the 
encoded video image sequence, representing the omitted predicted image with a 
frame-level indicator in the bit stream, and wherein the frame-level indicator is 
operable to indicate the omitted predicted image to a video decoder, classified in 
class 375, subclass 240.14. 
2. The inventions are distinct, each from the other because: 

Inventions Groups I to X are each unrelated. Inventions are unrelated if it can be shown 
that they are not disclosed as capable of use together and they have different modes of operation, 
different functions, or different effects (MPEP a 806.04, MPEP 9 808.01). In the instant case the 

» 

different inventions are Groups I, II, III, IV, V, VI, VII, VIII, IX, and X. Group I involves a 
computer system, a method of processing images in a sequence of video images, comprising 
determining a fraction of a current image in the sequence, wherein the fraction represents an 
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estimated temporal distance position for the current image relative to an interval between a first 
reference image for the current image and a second reference image for the current image, and 
processing the fraction along with a motion vector for the first reference image. Group II 
involves a computer system, a method of encoding images in a sequence of video images, 
comprising determining a fraction for a current image in the sequence, wherein the current image 
has a previous reference image and a future reference image, selecting direct mode prediction for 
the current macroblock in the current image, finding a motion vector for a co-located macroblock 
in the future reference image, and scaling the motion vector for the co-located macroblock using 
the fraction. Group III involves a computer system, a method of processing images in a 
sequence of images, comprising determining a temporal position of a current image in the 
sequence, where the temporal position is determined independent of time stamps, and processing 
current image based on the temporal position of the current image and a motion vector for the 
first at least one reference image. Group IV involves a computer system a method of encoding a 
current image, comprising analyzing the at least two reference images along with the current 
image to determine whether the current image is to be predictively encoded based on the at least 
two reference images, based on the analyzing, encoding the current image independently from 
the at least two reference images, and assigning an image type to the current image, wherein the 
image type indicates that the current image is encoded independently from the at least two 
reference images, and a method of decoding a current image comprising receiving an image type 
for the current image, analyzing bit rate constraints for the decoding, and determining whether to 
omit the current image from the decoded video stream based on the analyzing and the image type 
for the current image. Group V involves a computer system, a computer implemented method of 
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processing video images, comprising processing a bit plane for a bi-directionally predicted video 
image, wherein the bit plane comprises binary information signifying whether macroblocks in 
the bi-directionally predicted video image are encoded using direct mode prediction or non-direct 
mode prediction. Group VI involves a computer system, a method of processing images, 
comprising determining a value representing a forward motion vector component for a 
macroblock in the current image, determining a value representing a backward motion vector 
component for the macroblock in the current image, adding the value representing the forward 
motion vector to a forward buffer, adding the value representing the backward motion vector to a 
backward buffer, and predicting motion vectors for other macroblocks in the current image using 
values in the forward buffer and values in the backward buffer. Group VII involves a computer 
system, comprising selecting a motion vector resolution for the bi-directionally predicted image 
from among plural motion vector resolutions, wherein the plural motion vector resolutions 
include a half-pixel resolution and a quarter pixel resolution, selecting an interpolation filter for 
the bi-directionally predicted image from among plural interpolation filters, and encoding the bi- 
directionally predicted image using the selected motion vector resolution and the selected 
interpolation filter. Group VIII involves a computer system, comprising monitoring bits used 
during the processing, based on the monitoring, determining whether to omit a current image 
having two reference images from the processed video image sequence, and wherein, at the time 
of the determining, a number of bits available for use in the processing is greater than or equal to 
the number of bits required to process the current image. Group IX involves a computer system, 
comprising determining whether to omit a current image having two reference images from the 
processed video image sequence, if more than half of n images processed prior to the current 
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image were omitted from the processed video image sequence, then omitting the current image 
from the processed video sequence if the number of bits required to process the current image is 
greater than the average bits per image used to process the n images processed prior to the 
current image, and if half or less of the n images processed prior to the current image were 
omitted from the processed video image sequence, then omitting the current image from the 
processed video sequence if the number of bits required to process the current image is greater 
than the twice the average bits per image used to process the n images processed prior to the 
current image. Group X involves a method of processing a video image sequence, comprising 
omitting a predicted image in the video image sequence from the encoded video image sequence, 
representing the omitted predicted image with a frame-level indicator in the bit stream, and 
wherein the frame-level indicator is operable to indicate the omitted predicted image to a video 
decoder. Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

3. Because these inventions are distinct for the reasons given above and the search required 
for Group I is not required for Groups II-X, for example, restriction for examination purposes as 
indicated is proper. 

4. Applicant is advised that the reply to this requirement to be complete must include (i) an 
election of a species or invention to be examined even though the requirement be traversed (37 
CFR 1.143) and (ii) identification of the claims encompassing the elected invention. 

The election of an invention or species may be made with or without traverse. To reserve 
a right to petition, the election must be made with traverse. If the reply does not distinctly and 
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specifically point out supposed errors in the restriction requirement, the election shall be treated 
as an election without traverse. 

Should applicant traverse on the ground that the inventions or species are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record showing the 
inventions or species to be obvious variants or clearly admit on the record that this is the case. In 
either instance, if the examiner finds one of the inventions unpatentable over the prior art, the 
evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Lee whose telephone number is (571) 272-7333. The 
Examiner can normally be reached on Monday to Friday from 8:00 a.m. to 5:30 p.m, with 
alternate Fridays off. 




Richard Lee/rl 




12/22/06 



